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Walker (1991) 
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Solomon et al, PNAS, 2009 

‘irreversible climate change’ 

climate model: Bern 2.5CC EMIC  

• model sensitivity = 3.2°C for 2xCO2 

• warming greater over land  

 and at high latitude 

not including effect of loss of land ice 
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MODIS July composite 

http://earthobservatory.nasa.gov/Features/BlueMarble/ 

what happens as the ice melts? 
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 Le Quéré et al. 2009, Nature-geoscience 



].H8668<96$5@=$@8689:$E56;=@$;759$;7=$ZH=$6L5A=6$@=:NA5Z9:$;7=$

@5;=$<E$NI;5B=$WD$689B6X$

])89B6$5@=$W=L<H89:$A=66$=^L8=9;$5;$=A=>5;=\$-&!$$_!"#$%&'()*%$!#`$$

$ a$ M59\V$65;N@5Z<9$<E$;7=$-&!$E=@ZA8b5Z<9$=c=L;$

$ a$ &L=59V$\=L@=56=$89$dL5@W<95;=e$F78L7$WNc=@6$-&!$

]M59\$59\*<@$<L=59$689B6$5@=$@=6I<9\89:$;<$LA8H5;=$L759:=$59\$

>5@85W8A8;DX$

]$H<\=A6$5@=$H86689:$689B$I@<L=66=6$;75;$5@=$L<9;@8WNZ9:$;<$;7=$

<W6=@>=\$L759:=6X$

% %O1",+25%,(2"+($%+0%$*'+&,-"#.(%"#$%2"#$%&'(P$

Q/5%*'%+/(%"*,-0,#(%BC:%H,".G0#%*#.,("'*#LR%

Global Carbon Project 2009 

 Le Quéré et al. 2009, Nature-geoscience 



MODIS-derived global burned areas 
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Pongratz et al. GBC 2009 
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• included land-use greenhouse gas emissions 

• no change in land surface properties 

• no change in land surface energy balance 
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Wise et al. Science, 2009 
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Wise et al. Science, 2009 

1990 2050 

reference scenario:  

  no mitigation, no carbon tax 

0+/(,%L,"''2"#$%



K*#*B6K[7B6K%Y#+(L,"+($%6''(''4(#+%K0$(2%OY6KP%

Wise et al. Science, 2009 

1990 2050 1990 2050 1990 2050 

RCP4.5: universal C tax  RCP4.5: fossil fuel C tax 
reference scenario:  

  no mitigation, no carbon tax 
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Thompson et al. in review 
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1700-2005: 120 Pg C 

(Hurtt et al. 2006) 

250 Pg C 
(includes 

biofuels) 

210 Pg C 
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